INTRODUCTION
Radial nerve palsy is a loss of radial nerve function due to injury. It creates significant disability due to loss of active wrist extension that provides grasp and grip strength. [1] This injury is commonly associated with humeral shaft fracture, in which the documented incident is 2%-17%. [2] In the United States, more than 237,000 cases of humeral shaft fracture have been documented each year, which have bimodal distribution in the incidence: the first peak consists of young adults and the second peak consists of older women. [3] The radial nerve itself is the largest nerve in the upper limb, which is a branch of the brachial plexus arising from the posterior cord, originating from C5 through T1 roots. This nerve courses on the posterior wall of the axilla and then gives three branches: posterior cutaneous nerve of the arm, branch to the long head of the triceps, and branch to the medial head of the triceps. At the level of radiohumeral joint, it divides to form two terminal branches: superficial sensory branch and posterior interosseous nerve. [4] Nerve injury can cause the form of neuropraxia which can appear as a minor contusion, axonotmesis -where the damage extends to the axons and accompany distal Wallerian degeneration, or neurotmesis -a complete anatomical discontinuation of the nerve. [5] Based on the anatomical location, radial injury can be classified into high (complete radial nerve injuries) and low (posterior interosseous radial nerve injuries). Functional deficits associated with high radial nerve palsy include a loss of wrist extension, digital extension, and thumb extension/ abduction, whereas, in low radial nerve palsy, wrist extension is spared. The diagnostic of radial nerve injury is mainly based on the clinical examination, nevertheless electrodiagnostic and radiological studies can help identify the exact location of the injury and the degree of damage. [4] The radial nerve palsy can also be classified into three categories based on the time of the injury: primary (at the time of injury), secondary (at the time of reduction), and late onset/delayed (related to neither injury nor reduction). [6] Although this classification is not used widely so far, it helps record this injury in order. Moreover, there are still very few documentations about late-onset or delayed radial nerve palsy, so it is important to report this type of injury, especially in English literature. We present a case of delayed radial nerve palsy occurring 5 weeks following conservative treatment with coaptation splint in a 34-year-old male.
CASE REPORT
A 34-year-old male had a right humeral shaft fracture from a road accident. He hit a utility pole when he was driving motorcycle. After admission to the emergency department, he was diagnosed with mild head injury, broken jaw, and broken right humeral bone. He was initially treated conservatively with coaptation splint and later discharged. Three weeks after discharged, he began to complain of progressive weakness on his right wrist and fingers. Two weeks later, the ability to extend his wrist and fingers of the right hand completely diminished.
On evaluation of the arm, there was obvious right upper arm angulation, hypesthesia on the dorsum of the lateral side of the right palm, and inability to extend the wrist or thumb on the right hand. From the clinical examination, we believed that the patient had suffered from radial nerve injury. The radiograph of the patient showed humeral shaft fracture with the clinical union and mild angulation [ Figure 1 ].
After obtaining consent, we started preparing for surgical exploration. Later, the radial nerve was explored and was found stretched and wrapped in highly vascularized tissue, callus, and fibrotic tissue [ Figure 2 ]. The callus was excised, and the nerve was released; in addition, we also performed neurolysis [ Figure 3 ]. Postoperatively, the patient was treated with plaster of Paris splint and evaluated with Disabilities of the Arm, Shoulder, and Hand (DASH) score. [7] The patient was later discharged and followed up weekly [ Table 1 ]. His radial nerve function began to return after 4 weeks and regained full recovery in 12 weeks. The DASH score was also recalculated on week 12 [ Figure 4 and Table 2 ].
DISCUSSION
Humeral shaft fracture is commonly associated with radial nerve palsy, in which the incident is 2%-17%. It can be classified into primary or secondary, depends on what happened before or after treatment regarding humeral shaft fracture. Another uncommon variation is late-onset radial nerve palsy, which is slightly different from the previously mentioned two. [6] Edward and Kurth [8] reported a radial nerve palsy developed 6 weeks after open reduction internal fixation treatment of humeral shaft fracture, on which during the exploration, the nerve was found to transected and encased in the callus. Another case was described by Chesser and Leslie, [9] that happened 3 months after conservatively managed humeral fracture, in which the nerve was found entrapped by the lateral intermuscular septum. We believed that our case was similar with Chesser's, from the point that nerve injury began to appear after 5 weeks of conservatively treated humeral shaft fracture.
The surgical treatment regarding radial nerve palsy which associated with humeral shaft fracture can be classified into three procedures: neurolysis, nerve repair, or functional procedure, for example, tendon or muscle transfer. For timing of the surgery, it can be done early or late. Early surgery is reserved for the case with open fracture, vascular injury, gunshot injury, or severe soft-tissue injury. Often the radial nerve palsy can be managed without immediate surgical exploration. In one of studies, the functional recovery rate was 87.3% functional recovery. [10] Conventionally, the treatment of radial nerve palsy is often only observation, with late exploration in cases without spontaneous recovery within 3-6 months.
However, in this case, the patient underwent early exploration even though he did not meet the previously described criteria for this treatment. The rationale behind this treatment is that the surgeon feared for the progressive injury of the nerve as described from previous studies. [8, 9] The damage to the nerve was thought to be chronic in nature due to continuous traction of the nerve occurred because of callus formation.
After the surgery, the patient was followed up closely to ensure the continuous injury of the nerve halted and ultimately began to heal. During follow-up, the motor strength and sensory function began to recover after 4 weeks and returned to functional level after 12 weeks.
CONCLUSION
Delayed radial nerve palsy is a rare complication of humeral shaft fracture. The mechanism of injury appeared to be related to the normal healing of the bone or an ongoing traction at the injury. An immediate surgical exploration Motor strength: 0: No muscle contraction is seen or identified with palpation, 1: There is muscle contraction but insufficient to produce joint movement, 2: The muscle can move the joint but cannot against the gravity, 3: The muscle can move the joint against gravity but without any resistance, 4: The muscle can move the joint against moderate resistance, 5: The muscle can move the joint against full resistance applied by the examiner, Sensory function: 0: No sensation, 1: There is sensation but milder than unaffected side, 2: The sensation same as the unaffected side may be indicated to relieve the radial nerve from its entrapment. In our case, an excellent recovery was able to be obtained using this method. Surgeons must be aware and recognize this rare complication in patients with distal humeral shaft fractures treated conservatively in the outpatient clinic.
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